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1
METHODS AND APPARATUS FOR
COMMUNICATING IN A WIRELESS SYSTEM

FIELD

Various embodiments relate to wireless communications
methods and apparatus and, more particularly, to communi-
cations methods and apparatus that support communication
of'information, e.g., queries and/or query responses, between
wireless devices.

BACKGROUND

Users are tending to rely more and more upon wireless
communications for all kinds of interactions, business as well
as social, in addition to using wireless communications for
conventional voice communications. As the number of wire-
less communications devices in service has continued to
increase competition for the limited amount of available air
link resources has been growing. One area of wireless com-
munications experiencing growth is peer to peer communi-
cations, e.g., in ad hoc networks lacking centralized control or
coordination. In such an environment there is a need for
devices to be able to communicate information between
peers, e.g., queries and query responses. In an environment
lacking centralized control in which users may come and go
at will, it is problematic to efficiently allocate the scarce
amount of available air link resources to the devices in the
network at a given time.

Based on the above discussion there is a need for efficient
methods and apparatus that allow wireless communications
devices to communicate information, e.g. queries and/or
query responses, between one another. It would be particu-
larly beneficial if methods and apparatus for communicating
queries and/or query responses without the need for a central
control device to allocate resources to individual devices for
such communications could be developed.

SUMMARY

Methods and apparatus related to the communication of
information between peers in a wireless communications net-
work are described. Various exemplary methods and appara-
tus are well suited for use in a peer to peer network, e.g., an ad
hoc peer to peer network lacking centralized control where
queries and query responses are to be communicated.

Some embodiments use a query channel, e.g., a channel
dedicated to the communication of queries and/or query
responses. In some embodiments the query channel is imple-
mented as part of a timing structure, e.g., a recurring peer to
peer timing structure. Queries and query responses can be
communicated using the query channel. In some embodi-
ments, the query channel includes a plurality of transmission
blocks, each transmission block including a plurality of trans-
mission segments. The implemented structure is such that
multiple query responses may be communicated correspond-
ing to a single transmitted query. Various embodiments
employ randomization in transmission segment selection by
an individual communications device within a transmission
block to decrease the likelihood of collisions.

In some embodiments, a communication device’s access to
the query channel is determined by the communications
device itself. In some such embodiments, a communications
device’s decision as to whether or not to transmit and/or
re-transmit a query is based on one or more of: its query
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2

transmission statistics, historical query channel loading
information, and priority level information corresponding to
the communications device.

An exemplary communications method, in accordance
with one embodiment comprises: transmitting a query in a
first transmission segment of a first transmission block, and
monitoring a plurality of transmission segments of a second
transmission block to detect query responses, said monitored
transmission segments corresponding to said first transmis-
sion segment. In some such embodiments the query is a query
for a product, service, activity or activity partner.

In accordance with an exemplary embodiment, a commu-
nications device includes at least one processor configured to:
transmit a query in a first transmission segment of a first
transmission block, and monitor a plurality of transmission
segments of a second transmission block to detect query
responses, said monitored transmission segments corre-
sponding to said first transmission segment. The exemplary
communications device includes a memory coupled to said at
least one processor.

While various embodiments have been discussed in the
summary above, it should be appreciated that not necessarily
all embodiments include the same features and some of the
features described above are not necessary but can be desir-
able in some embodiments. Numerous additional features,
embodiments and benefits of various embodiments are dis-
cussed in the detailed description which follows.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a drawing of an exemplary communications net-
work, in accordance with one exemplary embodiment.

FIG. 2 illustrates exemplary first and second transmission
blocks, exemplary transmission segments, exemplary queries
and exemplary query responses.

FIG. 3 is a drawing illustrating exemplary signaling carried
in the first transmission block.

FIG. 4 is a drawing illustrating exemplary signaling carried
in the second transmission block.

FIG. 5 illustrates an example showing the mapping of a
transmission segment used for posting a query in a first trans-
mission block to multiple transmission segments which can
be used for responding to the query.

FIG. 6A is afirst part of a flowchart showing the steps of an
exemplary communications method, in accordance with an
exemplary embodiment.

FIG. 6B is a second part of the flowchart illustrating the
exemplary method and in combination with FIG. 6A com-
prises FIG. 6.

FIG. 7 shows an exemplary communications device which
can be used in the system of FIG. 1 to implement the method
of the flowchart of FIG. 6.

FIG. 8 illustrates an assembly of modules which can be
used in the exemplary communications device of FIG. 7.

DETAILED DESCRIPTION

FIG. 1 illustrates an exemplary communications network
100, e.g., an ad-hoc peer to peer wireless communications
network, in accordance with one exemplary embodiment.
Exemplary communications network 100 includes a plurality
of communications devices, e.g., peer to peer wireless com-
munications devices, including communications device 1
102, communications device 2 104, communications device 3
106, communications device 4 108, communications device 5
110, . . ., communications device N 112. Each communica-
tions devices (102, 104, 106, 108, 110, 112) includes or is
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coupled to an antenna for receiving and/or sending signals, as
shown in FIG. 1. Some of the communications devices of
network 100 are mobile communications devices, e.g., wire-
less handheld mobile communications devices, while other
communications devices in network 100 may be stationary
devices. Some of the communications devices, e.g., commu-
nications device 3 106 and communications device 5 110,
also include a backhaul interface, e.g. a wired interface, for
coupling the communications device to other nodes and/or
the Internet.

The communications devices in network 100 support a
wireless signaling protocol, e.g., a peer to peer wireless sig-
naling protocol. At least some of the communications devices
in network 100 can transmit a query in a transmission seg-
ment of a transmission block, monitor to detect query
responses in corresponding transmission segments, and make
query retransmission decisions. At least some of the commu-
nications devices in network 100 can monitor for queries and
transmit query responses.

The communications network 100 illustrated in FIG. 1
supports the advertisement of information, e.g., in the form of
search queries, as well as the posting of one or more responses
to a search query. FIG. 1 illustrates one example of a query
transmission and a corresponding set of query responses.
Communications device 1 102 transmits, e.g., broadcasts,
query signal 120 on a transmission segment of a first trans-
mission block. The query signal 120 may be received by one
or more of the other peer to peer communications devices in
network 100. The query signal 120 is, e.g., a query for a
product, service, activity, or activity partner. For example, the
operator of device 1 102 may be searching for a store selling
aparticular product and/or brand, e.g., brand X shoes, and the
query signal 120 may indicate that the query is a search for a
seller of brand X shoes.

Although in the FIG. 1 example, device 1 102 is shown as
the single device in network 100 transmitting query signal, it
should be appreciated that one or more of the other commu-
nications devices may also transmit query signals in the same
transmission block. It is also possible that two devices may
concurrently transmit a query on the same transmission seg-
ment of the same transmission block, and thus potentially
create interference to successful recovery of each others
query transmissions.

In this particular example, consider that communications
devices (device 2 104, device 3 106, device 5 110) detect and
recover query signal 120 and process the query. Further con-
sider that device 3 106 and device 4 108, decide to respond to
query 120, e.g., device 3 106 and device 4 108 are service
provider communications devices for malls and/or stores sell-
ing brand X shoes. Communications device 3 106 sends first
query response signal 122 on a first transmission segment of
a second transmission block, and communications device 4
108 sends second query response signal 124 on a second
transmission segment of the second transmission block.
Communications device 5 110 does not respond back to
device 1 102 since it does not have information about the
searched item and/or application communicated in the search
query 120.

The transmission segment in which query 120 is transmit-
ted may be one of a plurality of transmission segments in the
first transmission block. In accordance with one aspect of
some embodiments, the transmission segment selected by
communications device 1 102 to transmit query 120 is
selected in a random fashion from a plurality of possible
alternative transmission segments in the first transmission
block. Given the absence of a central controller and the ran-
dom selection of a transmission segment for a query signal,
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4

other communications devices attempting to transmit query
signals in the same transmission block may unintentionally
select the same transmission segment resulting in a collision.

In accordance with one aspect of some embodiments, a
device which has transmitted a query, determines whether or
not to re-transmit the query in a subsequent transmission
block based on one or more of: the number of query responses
detected, the information recovered from a detected query
response, query channel loading information, priority level
information, and statistical information regarding previous
query transmissions.

FIG. 2 includes an exemplary frequency vs time plot 200
and corresponding legend 250. In plot 200, the horizontal axis
202 represents time and the vertical axis 204 represents fre-
quency. Plot 200 includes an exemplary first transmission
block 206 used to transmit queries and a subsequent trans-
mission block which is second transmission block 208. Sec-
ond transmission block 208, in this exemplary embodiment,
can be used to post query responses to detected queries of the
first transmission block 206 and/or additional queries. There
can be, and sometimes are, multiple responses to a single
query. Thus, second transmission block 208, can be used for
posting one or more responses to a transmitted query of block
206, as well as more additional queries. Legend 250 identifies
different patterns used to represent exemplary queries and
exemplary query responses communicated in the first and
second transmission blocks (206, 208). Query signal A is
represented by coarse crosshatch shading 210. A first query A
response signal is represented by widely spaced vertical line
shading 214. A second query A response signal is represented
by narrowly spaced vertical line shading 215. First and sec-
ond query A response signals are sourced from different
devices. Query signal B is represented by fine crosshatch
shading 212. A query B response signal is represented by
diagonal line shading 218. Query signal C is represented by
dotted shading 220.

In this example, the first and second transmission blocks
(206, 208) include (Nx(M+1)) transmission segments, where
N and M are positive integers. In some other embodiments,
the first and second transmission blocks may be of different
sizes. In some embodiments, a transmission segment of a
transmission block can carry B information bits, e.g., 50
information bits. Each square in the transmission blocks (206,
208), represents a different transmission segment. Legend
250 illustrates that a square 280 represents a transmission
segment. Bach transmission segment includes one or more
transmission units, e.g., one or more OFDM tone-symbols,
where an OFDM tone-symbol is the air link resource of one
OFDM tone for one OFDM transmission time interval. In this
example, each transmission segment includes a contiguous
block of one or more transmission units, e.g., a contiguous
block of OFDM tone-symbols corresponding to the same
tone. In some embodiments, a transmission segment of a
transmission block includes a plurality of OFDM tone-sym-
bols corresponding to different tones during the same OFDM
transmission time interval. In some embodiments, a transmis-
sion segment may include a disjoint set of transmission units
in the transmission block. In some embodiments, a transmis-
sion block includes a set of transmission segments, and at
least some of the transmission segments are different sizes. In
some embodiments, transmission segments of a transmission
block can use different air link resources other than OFDM
transmission units. For example, CDMA type resources are
also possible.

In some embodiments a query channel includes a plurality
of'transmission blocks such as a set including first and second
transmission blocks (206, 208), and the timing characteristics
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of'the transmission blocks are in accordance with a recurring
timing structure, e.g., a recurring peer to peer timing struc-
ture. For example, in the embodiment of FIG. 2, transmission
block 1 206 has a duration of 3 milli-seconds, transmission
block 2 208 has a duration of 3 milli-seconds, and transmis-
sion block 1 206 is separated from transmission block 2 208
by 1 second. In some embodiments, there is a fixed predeter-
mined time separation between each transmission block in
the timing structure. Although referred to as a query channel,
it should be appreciated that the transmission blocks of the
query channel, in this embodiment, can be used for commu-
nicating both queries as well as query responses. In some
other embodiments, separate transmission blocks are allo-
cated to queries and query responses. In the embodiment of
FIG. 2 transmission segments are the same size for queries
and query responses. In some embodiments, a transmission
segment for a query is a different size than a transmission
segment for a query response.

In accordance with one aspect, a communications device
determines if it is authorized to transmit a query based on one
or more conditions. For example consider that a communica-
tions device, prior to the time of first transmission block 206,
decides that it would like to transmit a query in the first
transmission block 206. The communications device makes
an authorization determination. If the communications
device determines that it is authorized, the device selects, e.g.,
randomly, a transmission segment of the first transmission
block 206 and transmits a query signal.

In the example of FIG. 2, two devices which desire to
transmit query signals in first transmission block 206, have
determined that they are authorized and have each indepen-
dently randomly selected a transmission segment to use. In
this example, a first device has selected transmission segment
252 to carry its query signal, query A 210. A second device
has selected transmission segment 254 to carry its query
signal, query B 212. In this example, fortunately, the first and
second devices have selected different transmission segments
to use. However, it is possible that the first and second devices
may inadvertently select the same transmission segment in
which case the use of the same transmission segment may
make it difficult or not possible for other devices to recover
one or more of the query signals being transmitted on the
common resource which was selected.

In this exemplary embodiment, a device, which has trans-
mitted a query in first transmission block 206, monitors a
plurality of transmission segments of second transmission
block 208, to detect responses to its transmitted query. There
is, in this exemplary embodiment, a predetermined mapping
between a transmission segment in the first transmission
block 206, which carries a query signal and a set of transmis-
sion segments in the second transmission block 208 which
can carry responses to that query. The device transmitting the
query in the first transmission block 206 knows the mapping
relationship, and monitors a particular set of transmission
segments in the second transmission block 208 for any
response signal that may correspond to its query signal.

Some devices in the network have been monitoring the first
transmission block 206, have detected queries, have evalu-
ated the queries and have decided to respond. Consider that
the devices which have decided to respond are also aware of
the mapping between a particular transmission segment of the
first transmission block 206 which carries a query and a
matching set of transmission segments in the second trans-
mission block 208 which may be used to carry a query
response to that request. Further consider that a device which
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is responding to a query selects, e.g., randomly, from the
matching set of transmission segments in the second trans-
mission block 208.

With regard to query A 210, consider that a third device
generates and transmits first query response A 214 using
transmission segment 256 of second transmission block 208.
Further consider with regard to query A 210, that a fourth
device generates and transmits second query A response 215
using transmission segment 258 of second transmission block
208. With regard to query B 212, consider that a fifth device
generates and transmits query response B 218 using transmis-
sion segment 260 of second transmission block 208.

In this exemplary embodiment, the second transmission
block 208 can carry queries in addition to query responses.
Consider that a sixth device desires to transmit a query in the
second transmission block 208, has decided that it is autho-
rized to transmit the query, and has selected transmission
segment 262 of second transmission block 208 to carry the
query. The sixth device generates query signal C 220 which it
transmits in transmission segment 262.

Now consider the example of FIG. 2 in the context of
communications devices presented in network 100 of FIG. 1.
FIG. 3 is a drawing 300 illustrating exemplary signaling
carried in the first transmission block 206. Communications
device 1 102 transmits, e.g., broadcasts, query signal A 210
using transmission segment 252 of the first transmission
block 206, and communications device 2 104 transmits, e.g.,
broadcasts, query signal B 212 using transmission segment
254 of first transmission block 206.

FIG. 4 is a drawing 400 illustrating exemplary signaling
carried in the second transmission block 208. Communica-
tions device 3 106 transmits first query A response signal 214
to communications device 1 102 using transmission segment
256 of second transmission block 208, and communications
device 4 108 transmits second query A response signal 215 to
first communications device 102 using transmission segment
258 of second transmission block 208. Communications
device 5 110 transmits query B response signal 218 to com-
munications device 2 104 using transmission segment trans-
mission segment 260 of second transmission block 208. In
addition communication device N 112 transmits, e.g., broad-
casts, query C signal 220 using transmission segment 262 of
second transmission block 208.

FIG. 5 includes drawing 500 illustrating the mapping of
exemplary transmission segment 252 of'the first transmission
block 206, used for posting a query, to multiple transmission
segments (502, 504, 256, 258, 506, 508), in the second trans-
mission block 208, which can be used for responding to the
query. FIG. 5 also includes drawing 550 illustrating the map-
ping of exemplary transmission segment 254 of'the first trans-
mission block 206, used for posting a query, to multiple
transmission segments (504, 510, 262, 512, 260, 514), in the
second transmission block 208, which can be used for
responding to the query. In accordance with a feature of this
embodiment, a transmission unit used for a query transmis-
sion in the first transmission block 206 maps to six different
alternative transmission units in the second transmission
block which can be used to carry corresponding query
responses, e.g., in accordance with a predetermined mapping
pattern known to both the device transmitting the query and
the device or devices which may transmit a query response.

In some embodiments a query signal includes bits to indi-
cate which specific transmission units in the second transmis-
sion block 208 correspond to the transmitted query and can be
used to post query response. In other embodiments, predeter-
mined mapping information is stored in the communications
devices.



US 9,148,477 B2

7

In this exemplary embodiment, it may be observed that
transmission segment 504 of second transmission block 208
is a possible request response transmission segment corre-
sponding to both transmission segment 252 and transmission
segment 254 of first transmission block 206. In some situa-
tions, the overlapping mapping of query response transmis-
sion units may create ambiguity as to which query is being
responded to by a transmitted query response signal. In some
embodiments, a query response signal includes information,
e.g., some bits, allocated to identify which query for which
the query response is intended and/or the device to which the
query response is directed. The overlapping mapping of
query response transmission segments in the structure creates
the possibility that collisions of query response signals may
occur. Various approaches to retransmission of a query and/or
retransmission of a query response are used, in some embodi-
ments, to increase the likelihood that a device which trans-
mitted a query will be able to successfully recover a query
response. For example, the transmission segment used to
carry a query can be independently randomly selected each
time a query is to be transmitted, the transmission unit used to
carry a query response can be independently randomly
selected from its mapped set of possible alternative transmis-
sion units each time a query response is to be transmitted,
and/or mapping patterns can be changed, e.g., for different
pairs of transmission block. In some embodiments, the com-
munications devices which are interested in transmitting que-
ries and/or query responses, may, and sometimes do, transmit
the same query and/or same query response multiple times
but in different transmission segments.

FIG. 6, which comprises the combination of FIG. 6 A and
FIG. 6B, is a flowchart 600 of an exemplary communications
method of operating a first communications device in accor-
dance with an exemplary embodiment. The first communica-
tions device is, e.g., any of the communications devices (102,
104, 106, 108, 110, 112) of system 100 of FIG. 1.

Operation of the exemplary method starts in step 602
where the first communications device is powered on and
initialized. Operation proceeds from start step 602 to step
604.

In step 604 the first communications device determines if a
query, e.g., a search query and/or an advertisement, is to be
transmitted. In some embodiments, the determination of step
604 is made, at times, by the first communications device
without user intervention, e.g., based on a time of day, based
on a detected location, and/or based on a detected device,
person or condition. In some embodiments, the determination
of'step 604 is, at times, based on user input, e.g., a user search
input and/or user advertisement information. In some
embodiments the query is a query for a product, service,
activity, e.g., sport, or activity partner.

When it is determined that a query, is to be transmitted, the
operation proceeds from step 604 to step 606. In step 606 the
first communications device determines, based on query
transmission statistics, if transmission of the query is autho-
rized. The query transmission statistics, in some embodi-
ments, is a set of information which is maintained by the first
communications device, regarding the usage of the query
channel by the first communication device. In some embodi-
ments the query channel includes a plurality of transmission
blocks. For example, the query channel may include a plural-
ity of transmission blocks including first and second trans-
mission blocks (206, 208) of FIG. 2. The query transmission
statistics are updated each time the first communications
device uses the query channel resources to transmit and/or
re-transmit a query. In some embodiments the query trans-
mission statistics keep track of the number of times the same
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query was transmitted by the first communications device in
a given time period. In some embodiments the query trans-
mission statistics keep track of the number of query transmis-
sions performed by the first communications device in a given
time period.

In some embodiments first communications device deter-
mines if the number of query transmissions in a given time
period by the first communications device is above a thresh-
old value. The threshold value can be a predetermined value
in some embodiments whereas in other embodiments the
threshold can be dynamically varied depending on other fac-
tors such as query channel loading. In some embodiments, the
query channel loading takes into consideration usage of the
query channel by other devices. For example, to determine if
query transmission is authorized during the transmission
period of a first transmission block based on query transmis-
sion statistics, the first communications device may consider
the number of query transmissions by the first communica-
tions device in one or more previous transmission blocks
preceding the first transmission block. If the number of query
transmissions by the first communications device in the pre-
vious transmission block or blocks under consideration is
above the threshold value, then query transmission in the first
transmission block is determined to be unauthorized and the
operation proceeds from step 606 back to step 604. However,
if the number of query transmissions by the first communi-
cations device is less than the threshold value, then query
transmission in the first transmission block is determined to
be authorized, and the operation proceeds from step 606 to
step 608.

In step 608, the first communications device determines,
based on at least one of query channel loading information or
a priority level corresponding to the device implementing the
method, e.g., the first communications device, if transmission
of the query is authorized. In some embodiments, channel
loading refers to the usage of the query channel resources by
various communications devices, in a period of time. In some
embodiments, channel loading refers to usage of the query
channel resources by devices other than the first communica-
tions device. In some embodiments, channel loading refers to
usage of the query channel resources by the first communi-
cations device and other communications devices. In some
embodiments, first communications device monitors the
query channel, and stores information regarding the query
channel usage by various other communications devices, e.g.,
other devices of network 100, during different time periods.
For example, the query channel may be heavily used by a
number of devices for their transmissions, e.g., query signals
and/or query responses during a first time period. However
the query channel may be lightly used or may be used by
fewer devices, e.g., in a second period of time. Thus channel
loading may vary corresponding to different time periods and
the first communications device may store channel loading
information derived from detected measurements and/or its
stored transmission information. In some embodiments, the
first communications device estimates an expected channel
loading for the first transmission block based on channel
loading information corresponding to one or more prior trans-
mission blocks. In some embodiments when channel loading
information indicates, e.g., a high level of channel loading,
the first communications device determines in step 608 that
query transmission is not authorized at that time. However if
the query channel loading information indicates, e.g., a lower
level of channel loading, then the first communications device
determines that query transmission is authorized with regard
to the loading criteria.
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Insome embodiments, in addition to channel loading infor-
mation, the first communications device also considers the
device priority level corresponding to the first communica-
tions device, when determining if the query transmission is
authorized. In some embodiments, the first communications
device considers the device priority level corresponding to the
first communications device, when determining if the query
transmission is authorized, but does not consider channel
loading information when making the authorization determi-
nation of step 608. If the first communications device belongs
to, e.g., a category of high priority devices, then the first
communications device may be authorized to transmit the
query while other low priority devices may have to wait for
their query transmissions. High priority devices are, e.g.,
devices paying a premium price for their services, devices
which are part of a special group of users such as emergency
service providers, and/or devices of a certain special desig-
nated type or configuration. In some embodiments, a device’s
priority level designation may change over time, e.g., a device
may be given a high priority level designation during at least
some transmission blocks to increase the likelihood of being
allowed to transmit a query, or a device may temporarily take
on a high level in response to a condition and/or latency
consideration. Thus, based on at least one of the query chan-
nel loading information or the device priority level, if it is
determined that query transmission is not authorized, then
operation proceeds from step 608 back to step 604. However
if it is determined that query transmission is authorized,
operation proceeds from step 608 to step 610.

In step 610, following the determination that query trans-
mission is authorized, the first communications device trans-
mits the query in a first transmission segment of the first
transmission block. In some embodiments, the first commu-
nications device randomly selects a transmission segment out
of a plurality of transmission segments in the first transmis-
sion block to transmit its query. In some embodiments, the
transmitted query includes an identifier. Thus in step 610 the
first communications device transmits its query in the first
transmission block using the selected transmission segment.
The operation proceeds from step 610 to step 612 wherein the
first communications device updates its query transmission
statistics. In various embodiments, each time the first com-
munications device transmits a query, the first communica-
tions device updates query transmission statistics. Thus the
first communications device tracks its query channel usage
with regard to its query transmission signaling. The updated
query transmission statistics are stored and available to be
used by the first communications device when making
another authorization determination, e.g., regarding a query
transmission authorization determination in another, e.g.,
subsequent, transmission block.

Operation proceeds from step 612 to step 614. In step 614
the first communications device monitors a plurality of trans-
mission segments of a second transmission block to detect
query responses, said monitored transmission segments cor-
responding to said first transmission segment. FIG. 5
described exemplary mapping between a transmission seg-
ment in a first transmission block used to carry a query signal
and a corresponding set of transmission segments in a second
transmission block which may be used to carry query
responses. The first communications device in at least some
embodiments is aware of the transmission segments of the
second transmission block that correspond to the first trans-
mission segment of the first transmission block. Accordingly,
the first communications device monitors the identified cor-
responding transmission segments of the second transmission
block for the query responses.
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In some embodiments, the corresponding transmission
segments of the second transmission block which map to the
transmission segment of the first transmission block which
carried the query are randomly arranged within the second
transmission block. In some embodiments a transmission
query signal includes bits to indicate which specific transmis-
sion segments in the second transmission block correspond to
the query and can be used by one or more replying devices to
post query responses. In some embodiments, there is a pre-
determined mapping between a transmission segment in the
first transmission block used to carry a query and a set of
transmission segments in a subsequent transmission block
that may be used to carry corresponding query responses, and
the predetermined mapping is known to the device transmit-
ting the query and the device or devices transmitting the query
response or responses.

A communications device sending a query response in
response to the transmitted query of step 610 may, and in
some embodiments does, randomly select one or more trans-
mission segments out of the set of corresponding transmis-
sion segments of the second transmission block, to send its
query response. It should be noted that in some embodiments
different devices that wish to transmit a query response or
send a query may also unintentionally select to transmit on the
same transmission segment of the second transmission block.
Such an unintentional reuse of the same transmission seg-
ment of the second transmission block may decrease the
likelihood that a transmitted query response is successfully
recovered by the first communications device.

It should be appreciated that while monitoring the plurality
of transmission segments in the second transmission block
for query responses, the first communications device may
detect one or more query responses. In some embodiments,
for each detected query response in step 614, operation pro-
ceeds to step 616.

In step 616 the first communications device determines
whether or not the detected query response is a response to its
transmitted query of step 610. In some embodiments, deter-
mining whether or not a query response is in response to the
transmitted query includes recovering an identifier from the
detected query response being evaluated and comparing it to
the identifier used in the transmitted query of step 310. Opera-
tion proceeds from step 616 to 618 when it is determined that
the detected query response is a reply to the transmitted query
of step 610. Operation proceeds from step 616 to step 618
when a detected query is not determined to be a response to
the transmitted query of step 610.

In some embodiments, a query response includes one or
more bits to associate it with a particular query. For example,
the query response may include the same identifier that was
transmitted in the query to which the query response corre-
sponds. In some embodiments, the information provided in
the query response is sufficient to determine whether the
detected query response is a response to the query of step 610.
In some embodiments the first communications device main-
tains a count of the query responses which are determined to
be a reply to its transmitted query of step 610. This count or
the number of query response which are determined to be a
reply to its transmitted query, may and sometimes is, used by
the first communications device in making one or more deci-
sions. Consider as an example, that the transmitted query of
step 610 is a search query for brand X shoes, and one or more
devices corresponding to shoe stores, factory outlets, malls
etc., receive the query and decide to send query responses as
a reply to the query of step 610. Thus, the first communica-
tions device monitoring to detect query responses may, in
such a situation, detect a plurality of query responses in
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response to its query of step 610. However, due to the struc-
ture of allowing potentially overlapping sets of transmission
response segments in the second transmission block corre-
sponding to different queries, some of the detected query
responses from step 614 may be replies to queries other than
the query of step 610. Some of the detected query responses
may be, e.g., responses to different queries transmitted by
devices other than the first communications device in the first
transmission block.

If'in step 616 the first communications device determines
that the detected query response being processed is a reply to
its transmitted query of step 610, then operation proceeds
from step 616 to step 618 where the first communications
device updates the count of the query responses determined to
be a reply to the its transmitted query of step 610. Operation
proceeds from step 618 to step 619.

However, in step 616 the first communications device
determines that the detected response being processed is not
a reply to its transmitted query of step 610 then the operation
proceeds from step 616 to step 617, where the detected query
response is not considered in determining a number of query
responses which are in reply to the transmitted query of step
610, and the count of replies remains unchanged from its
previous number. Operation proceeds from step 617 to step
619

In step 619, the first communications device considers
whether or not the full set of detected query responses from
the monitoring of step 614 has been processed. If the full set
of detected responses has not been processed, then operation
proceeds from step 619 to step 616. However, if the full set of
detected responses has been processed, then operation pro-
ceeds from step 619 via connection node A 620 to step 623.

In step 623, the number of responses to the transmitted
query is determined from the detected query responses deter-
mined to be a reply to the transmitted query of step 610. The
determined number of responses is, for example, the current
updated count of responses which was last updated in the last
iteration of step 618. The operation proceeds from step 623 to
step 624 wherein the first communications device determines
whether or not to re-transmit the query of step 610. In some
embodiments, step 624 includes one or more of steps 626,
628, 630 and 632. Operation will be described for an embodi-
ment including each of steps 626, 628, 630 and 632. However,
it should be appreciated that one or more of steps 626, 628,
630 and 632 may be omitted and bypassed in some embodi-
ments.

In step 626, the first communications device determines if
it is authorized to re-transmit the query of step 610 based on
query transmission statistics. Thus, based on the past usage of
the query channel by the first communications device during
aperiod of time, the first communications device may or may
not be authorized to use the query channel for re-transmitting
the query. If the re-transmission is authorized based on first
communications device query transmission statistics then
operation proceeds from step 626 to step 628. However, if the
re-transmission is not authorized based on first communica-
tions device query transmission statistics then operation pro-
ceeds from step 626 to step 634.

In some embodiments, as part of step 626, the first com-
munications device determines if the number of query trans-
missions and/or re-transmissions by the first communications
device in a given time period is above a threshold value. This
determination provides, e.g., an indication of the past usage
the query channel by the first communications device during
that time period. In some such embodiments, if the number of
transmission and/or re-transmissions is determined to be
above the threshold value, then the first communications
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device is not authorized to re-transmit. However the number
of transmissions and/or re-transmissions is determined to be
below the threshold value then the first communications
device may be authorized to re-transmit with regard to this
authorization criteria. Thus, if it is determined in step 626 that
query re-transmission is authorized based on query transmis-
sion statistics, the operation proceeds to step 628. If query
re-transmission is unauthorized, the operation proceeds to
step 634.

In step 628 the first communications device determines if
query re-transmission is authorized based on at least one of
query channel loading information or the priority level of the
first communications device. As discussed in step 608, the
first communications device may monitor various transmis-
sion blocks in a query channel to determine the query channel
usage by various other communications devices during dif-
ferent time periods. This determination of query channel
usage by various devices during a period of time, provides an
estimate of the query channel loading during that period of
time. In some embodiments if there is a high level of channel
loading indicated by query channel loading information, the
first communications device determines in step 628 that the
first communications device is not authorized to re-transmit
the query. However, if the determined query channel loading
is low, then query re-transmission may be authorized. In
accordance with one aspect of some embodiments, some
devices having a high priority level belong to a category of,
e.g., high priority devices, and may be provided special privi-
leges which normally other regular devices may not avail. For
example, some devices belonging to the category of high
priority devices may have authorization to more frequently
use the query channel as compared to other devices, as a
special privilege. Thus in some embodiments high priority
devices can re-transmit queries more frequently than lower
priority device. In some embodiments, as part of determining
whether or not it is authorized to re-transmit the query, the
first communications device determines if it has a priority
level that authorizes the first communications to re-transmit
the query. In some embodiments a device’s priority level may,
and sometimes does change over time, e.g., as a function of
predetermined information and/or a detected condition, loca-
tion, device, person, and/or time latency consideration.

Based on the first communications device’s current device
priority level, the first communications device may or may
not be authorized to re-transmit the query. In some embodi-
ments, a device with a high priority level is allowed to re-
transmit the query even if there is an indication of a high level
of'query channel loading. However this may not be the case in
some other embodiments. For example, in some embodi-
ments, high loading considerations may override priority
level determinations in preventing authorization. Based on
the determination made in step 628 if re-transmission of the
query is authorized, operation proceeds from step 628 to step
630. If it is determined that re-transmission of the query is not
authorized, operation proceeds from step 628 to 634.

In step 630, the first communications device determines
whether or not to re-transmit the query based on the number
of responses to the query which were detected. In some
embodiments, the number of responses is the count of the
number or query responses which are determined to be areply
to the query of step 610. In some embodiments, the first
communications device compares the determined number of
responses with, e.g., a threshold value, which could be pre-
determined threshold or a dynamic threshold, to determine
whether or not to re-transmit the query of step 610. For
example, the first communications device may be configured
in some embodiments to re-transmit the query of step 610 if
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the number of responses to query of step 610 is below a
predetermined threshold, e.g. 3. In some embodiments, the
user of the first communications device and/or the first com-
munications device may modify this threshold value, e.g.,
decrease or increase, based on, e.g., type of query, past expe-
rience of the number of responses received when the same or
similar search was previously performed by the user of the
device, etc. If it is determined that the query of step 610
should be re-transmitted based on the number of responses,
then the operation proceeds from step 630 to step 632. How-
ever if it is determined that, for example, a sufficient number
of responses have been detected and query re-transmission is
not desired, operation proceeds from step 630 to step 634.

In step 632, the first communications device determines
whether or not to re-transmit the query based on query chan-
nel loading. In some embodiments, determination to re-trans-
mit the query is more probable when there is a first level of
query channel loading than when there is a second level of
query channel loading, the second level of query channel
loading indicating a higher level of query channel loading
than said first level. Thus, in some embodiments the first
communications device determines to re-transmit the query
when the query channel loading is low, for example, below
50%.

When itis determined to re-transmit the query, based on the
level query channel loading, operation proceeds from step
632 to step 636 where the first communications device re-
transmits the query of step 610. Operation proceeds from step
636 back to step 604 via connecting node B 638. If however,
in step 632 the first communications device determines not to
re-transmit the query based on the level query channel load-
ing, operation proceeds from step 632 to step 634.

In step 634, the first communications device refrains from
re-transmitting the query and the operation proceeds from
step 634 back to step 604 via connecting node B 638.

FIG. 7 is a drawing of an exemplary communications
device 700 in accordance with one exemplary embodiment.
Communications device 700 is, e.g., one of the exemplary
communications devices of FIG. 1. Communications device
700is, e.g., a mobile wireless terminal supporting peer to peer
communications and implementing a method in accordance
with flowchart 600 of FIG. 6. Communications device 700
includes a processor 702 and memory 704 coupled together
via a bus 709 over which the various elements (702, 704) may
interchange data and information. Communications device
700 further includes an input module 706 and an output
module 708 which may be coupled to the processor 702 as
shown. However, in some embodiments the input module and
output module (706, 708) are located internal to the processor
702. Input module 706 can receive input signals. Input mod-
ule 706 can, and in some embodiments does, include a wire-
less receiver and/or a wired or optical input interface for
receiving input. Output module 708 may include, and in some
embodiments does include, a wireless transmitter and/or a
wired or optical output interface for transmitting output.

Processor 702, in some embodiments, is configured to:
transmit a query in a first transmission segment of a first
transmission block, and monitor a plurality of transmission
segments of a second transmission block to detect query
responses, said monitored transmission segments corre-
sponding to said first transmission segment. In some embodi-
ments the first and second transmission blocks are part of a
query channel. In some embodiments the query is a query for
a product, service, activity, e.g., gaming, or activity partner.

In some embodiments the processor 702 is configured to
determine based on query transmission statistics, prior to
transmitting the query, if transmission of the query is autho-
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rized. In some embodiments the processor 702 is further
configured to determine, prior to transmitting the query, if
transmission of the query is authorized based on at least one
of query channel loading information or a priority level cor-
responding to the communications device 700. In at least
some embodiments, the processor 702 is configured to deter-
mine whether to re-transmit the query based on a number of
responses to said query which are detected.

The processor 702 may and in some embodiments is, fur-
ther configured to determine whether to re-transmit the query
based on query channel loading, said determining to re-trans-
mit being more probable when there is a first level of query
channel loading than when there is a second level of query
channel loading, the second level of query channel loading
indicating a higher level of query channel loading than said
first level. In some embodiments the processor 702 is further
configured to determine, for each detected query response, if
the detected query response is a reply to the transmitted query,
and determine said number of responses to said query from
the detected query responses determined to be a reply to the
transmitted query. In some embodiments the processor 702 is
further configured to determine based on query transmission
statistics, prior to re-transmitting the query, if re-transmission
of the query is authorized. The processor 702 may and in
some embodiments is, further configured to determine prior
to re-transmitting the query, if re-transmission of the query is
authorized based on at least one of query channel loading
information and a priority level corresponding to device 700.

FIG. 8 illustrates an assembly of modules 800 which can be
used in the exemplary communications device 700 illustrated
in FIG. 7. The modules in the assembly 800 can be imple-
mented in hardware within the processor 702 of FIG. 7, e.g.,
as individual circuits. Alternatively, the modules may be
implemented in software and stored in the memory 704 of the
communications device 700 shown in FIG. 7. While shown in
the FIG. 7 embodiment as a single processor, e.g., computer,
it should be appreciated that the processor 702 may be imple-
mented as one or more processors, e.g., computers.

When implemented in software the modules include code,
which when executed by the processor 702, configure the
processor to implement the function corresponding to the
module. In embodiments where the assembly of modules 800
is stored in the memory 704, the memory 704 is a computer
program product comprising a computer readable medium
comprising code, e.g., individual code for each module, for
causing at least one computer, e.g., processor 702, to imple-
ment the functions to which the modules correspond.

Completely hardware based or completely software based
modules may be used. However, it should be appreciated that
any combination of software and hardware (e.g., circuit
implemented) modules may be used to implement the func-
tions. As should be appreciated, the modules illustrated in
FIG. 8 control and/or configure the communications device
700 or elements therein such as the processor 702, to perform
the functions of the corresponding steps illustrated in the
method flowchart 600 of FIG. 6.

As illustrated in FIG. 8, the assembly of modules 800
includes a module 801 for monitoring and detecting a user
input, a module 802 for determining if a query is to be trans-
mitted, a module 804 for determining based on query trans-
mission statistics if transmission of query is authorized, a
module 806 for determining, based on at least one of query
channel loading information or a priority level of the device,
e.g., device 700, if transmission of a query is authorized, a
module 808 for transmitting the query in a first transmission
segment of a first transmission block, a module 810 for updat-
ing query transmission statistics, and a module 812 for moni-
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toring a plurality of transmission segments of a second trans-
mission block to detect query responses, said monitored
transmission segments corresponding to the first transmission
segment.

In some embodiments, the assembly of modules 800 fur-
ther includes a module 814 for determining if a detected query
response is a reply to the transmitted query, a module 816 for
updating a count of query responses determined to be a reply
to the transmitted query, a module 818 for checking if a full
set of detected query responses has been processed, a module
820 for determining a number of responses to the query from
the detected query responses determined to be a reply to the
transmitted query, a module 822 for determining whether or
not to re-transmit the query and a module 832 for re-trans-
mitting the query.

In some embodiments, the module 822 includes one or
more of: a module 824 for determining if re-transmission of
the query is authorized based on query transmission statistics,
a module 826 for determining if re-transmission of the query
is authorized based on at least one of query channel loading
information or a priority level of the device 700, a module 828
for determining whether or not to re-transmit the query based
on the number of responses to the query which are detected,
and a module 830 for determining whether to re-transmit the
query based on query channel loading. In some embodiments
the determination by module 830 to re-transmit is more prob-
able when there is a first level of query channel loading than
when there is a second level of query channel loading, the
second level of query channel loading indicating a higher
level of query channel loading than said first level. In some
embodiments, among the assembly modules 800 there is a
storage module 834 for storing information, e.g., channel
loading information and/or query transmission count infor-
mation.

Various embodiments are well suited for use in a peer to
peer network. At least some methods and apparatus relate to
searching for geographically close by devices and/or services
using a peer to peer network. In some embodiments, a dedi-
cated channel, is implemented and used. In some embodi-
ments, the channel used for the communication of query and
query response information is referred to as a query channel,
e.g., a query channel which is a dedicated channel. In some
embodiments, the query channel has N orthogonal resources
every T seconds, where N is a positive integer and T is a
positive value. In some embodiments, an orthogonal resource
is a transmission segment. In some embodiments, each of the
N orthogonal resources can carry B information bits. For
example, in one such embodiment N=200, T=1 sec, and
B=50. In some embodiments, the N orthogonal resources are
included in a query channel transmission block.

The usage of the query channel includes posting queries
and receiving replies to those queries. In some embodiments,
the posting of queries is performed in a random access fash-
ion. In one embodiment, a device which desires to transmit a
query and has determined that it is authorized, randomly
picks one of the N resources, e.g., one transmission segment
in a first transmission block. The device generates a query
signal and transmits the generated query signal on the
selected resource. The information bits of the query signal
carry the information that the device is looking for. The infor-
mation, e.g., could come from a search entered by the user on
the device. For example, the query information bits could
indicate the user of the device is searching for a product, a
service, an activity, activity partner, a person, a group, or an
event. Specific examples of searches include: a search for
shoes, a search for a restaurant, a search for one or more club
members, a search for a free Internet hot spot, a search for a
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computer gaming partner, a search for a sport, a search for a
theater with available tickets, a search for gas station, etc.

Other devices are monitoring the query channel for trans-
mitted queries. Multiple devices can, and sometimes do,
transmit query responses to the same query. A device detect-
ing a query processes the query and makes a decision whether
or not to reply. A device wishing to reply to the query gener-
ates a query response signal which it transmits on one of the
orthogonal resource, e.g., a transmission segment of a second
transmission block. In some embodiments, a device sending a
query response randomly selects the resource on which to
send its generated response signal from among a set of
resources. In some embodiments, the resource used for the
query response can depend on the query being posted. For
example, in one embodiment, each query response could
come on one of K specific resources out of the set of N
resources in a second transmission block. In one exemplary
embodiment, N=200 resources, e.g., segments in a transmis-
sion block and K=10. The devices which typically are reply-
ing to the queries are service provider devices such as a
restaurant or shoe store. Note that in this exemplary embodi-
ment, both query and query responses can, and sometimes do,
collide since the query channel is a random access channel.

In some embodiments, the technique for posting queries
and replies is random access, and it can be beneficial to
provide a mechanism for blind reposting of queries and
replies. In some embodiments reposting of queries and/or
replies involves the transmission of the same information
multiple times with the information being communicated on
different resources at least some times. In some embodi-
ments, the number of retransmissions depends on the per-
ceived usage of the query channel.

The query channel, in some embodiments, is random
access with limited resources. In some such embodiments,
each device which may use the query channel will have limi-
tations on how often it can use the query channel. In some
such embodiments, whether a particular device can use the
query channel depends on one or more of: past usage of the
query channel by that particular device, the type of device, a
priority level currently associated with the device, and the
perceived average usage of the query channel by surrounding
devices.

In one example, a device is classified by a QoS level asso-
ciated with the device. In some such embodiments, a high
QoS level is obtained by paying more to the service provider
for the high QoS level than the low QoS level. In some such
embodiments, a device’s amount of access to the query chan-
nel is associated with the devices QoS level, with devices
having higher QoS priority levels being given more access
than devices with lower QoS priority levels.

In some embodiments, the amount of access to the query
channel is based on the amount of usage of the query channel.
For example, in one embodiment, where a device perceives
that there is 10% loading of the query channel there may be no
or very limited restrictions placed on it with regard on query
transmissions, e.g., the device may be allowed to transmit one
query in every query channel transmission block. Continuing
with the example, if the device perceives that query channel
loading is 50% or greater the device may be restricted to be
allowed to transmit a query once in every 10 seconds.

The techniques of various embodiments may be imple-
mented using software, hardware and/or a combination of
software and hardware. Various embodiments are directed to
apparatus, e.g., mobile nodes such as mobile terminals, base
stations, communications system. Various embodiments are
also directed to methods, e.g., method of controlling and/or
operating mobile nodes, base stations, communications
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devices and/or communications systems, e.g., hosts. Various
embodiments are also directed to machine, e.g., computer,
readable medium, e.g., ROM, RAM, CDs, hard discs, etc.,
which include machine readable instructions for controlling a
machine to implement one or more steps of a method.

In various embodiments nodes described herein are imple-
mented using one or more modules to perform the steps
corresponding to one or more methods, for example, signal
processing, a decision step, a determination step or steps,
message generation, message signaling, switching, reception
and/or transmission steps. Thus, in some embodiments vari-
ous features are implemented using modules. Such modules
may be implemented using software, hardware or a combi-
nation of software and hardware. Many of the above
described methods or method steps can be implemented using
machine executable instructions, such as software, included
in a machine readable medium such as a memory device, e.g.,
RAM, floppy disk, etc. to control a machine, e.g., general
purpose computer with or without additional hardware, to
implement all or portions of the above described methods,
e.g., in one or more nodes. Accordingly, among other things,
various embodiments are directed to a machine-readable
medium including machine executable instructions for caus-
ing a machine, e.g., processor and associated hardware, to
perform one or more of the steps of the above-described
method(s). Some embodiments are directed to a device, e.g.,
communications device, including a processor configured to
implement one, multiple or all of the steps of one or more
methods described in the present application.

In some embodiments, the processor or processors, e.g.,
CPUs, of one or more devices, e.g., communications devices
such as wireless terminals are configured to perform the steps
of'the methods described as being performed by the commu-
nications device. Accordingly, some but not all embodiments
are directed to a device, e.g., communications device, with a
processor which includes a module corresponding to each of
the steps of the various described methods performed by the
device in which the processor is included. In some but not all
embodiments a device, e.g., communications device,
includes a module corresponding to each of the steps of the
various described methods performed by the device in which
the processor is included. The modules may be implemented
using software and/or hardware.

It is understood that the specific order or hierarchy of steps
in the processes disclosed is an example of exemplary
approaches. Based upon design preferences, it is understood
that the specific order or hierarchy of steps in the processes
may be rearranged while remaining within the scope of the
present disclosure. The accompanying method claims present
elements of the various steps in a sample order, and are not
meant to be limited to the specific order or hierarchy pre-
sented.

Some embodiments are directed to a computer program
product comprising a computer-readable medium, e.g., a
physical medium, comprising code for causing a computer, or
multiple computers, to implement various functions, steps,
acts and/or operations, e.g. one or more steps described
above. Depending on the embodiment, the computer program
product can, and sometimes does, include different code for
each step to be performed. Thus, the computer program prod-
uct may, and sometimes does, include code for each indi-
vidual step of a method, e.g., a method of controlling a com-
munications device or node. The code may be in the form of
machine, e.g., computer, executable instructions stored on a
computer-readable medium such as a RAM (Random Access
Memory), ROM (Read Only Memory) or other type of stor-
age device. In addition to being directed to a computer pro-
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gram product, some embodiments are directed to a processor
configured to implement one or more of the various functions,
steps, acts and/or operations of one or more methods
described above. Accordingly, some embodiments are
directed to a processor, e.g., CPU, configured to implement
some or all of the steps of the methods described herein. The
processor may be for use in, e.g., acommunications device or
other device described in the present application.

The P2P spectrum may use Orthogonal Frequency Divi-
sion Multiplexing (OFDM) signals. However, it should be
appreciated that at least some of the methods and apparatus of
various embodiments are applicable to a wide range of com-
munications systems including many non-OFDM and/or
non-cellular systems such as CDMA systems.

Numerous additional variations on the methods and appa-
ratus of the various embodiments described above will be
apparent to those skilled in the art in view of the above
description. Such variations are to be considered within the
scope. The methods and apparatus may be, and in various
embodiments are, used with CDMA, orthogonal frequency
division multiplexing (OFDM), and/or various other types of
communications techniques which may be used to provide
wireless communications links between access nodes and
mobile nodes. In various embodiments the peer to peer com-
munications devices are implemented as notebook comput-
ers, personal data assistants (PDAs), or other portable devices
including receiver/transmitter circuits and logic and/or rou-
tines, for implementing the methods.

What is claimed is:
1. A communications method comprising:
selecting a first transmission segment of a first transmis-
sion block out of a plurality of transmission segments in
the first transmission block, the selecting configured to
decrease a likelihood of a second device transmitting a
query request in the selected first transmission segment,
the first transmission segment of the first transmission
block mapped to a plurality of transmission segments of
a second transmission block, each transmission segment
of the plurality of transmission segments of the second
transmission block usable for responding to query
requests transmitted in the first transmission segment;

transmitting, on a query channel, a query request in the
selected first transmission segment;

monitoring the plurality of transmission segments of the

second transmission block to detect query responses,
each transmission segment of the plurality of transmis-
sion segments comprising one or more tone-symbols,
each tone-symbol an air link resource of one tone for one
transmission time interval;

for each of the detected query responses, determining ifthe

detected query response is a response to the transmitted
query request; and

responsive to determining at least one query response of

the detected query responses is a response to the trans-
mitted query request, updating query channel informa-
tion based upon the at least one query response.

2. The communications method of claim 1, further com-
prising:

determining whether to re-transmit the query request based

on a number of the detected query responses that are
responses to the transmitted query request.

3. The communications method of claim 2, wherein said
determining whether to re-transmit the query request is also
based on query channel loading, said determining to re-trans-
mit being more probable when there is a first level of query
channel loading than when there is a second level of query
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channel loading, the second level of query channel loading
indicating a higher level of query channel loading than said
first level.

4. The communications method of claim 2, further com-
prising:

determining said number of the detected query responses

that are responses to the transmitted query request.

5. The communications method of claim 1, further com-
prising:

prior to transmitting the query request, determining, based

on query transmission statistics, if transmission of the
query request is authorized.

6. The communications method of claim 1, further com-
prising:

prior to transmitting the query request, determining if

transmission of the query request is authorized based on
at least one of query channel loading information or a
priority level corresponding to a device implementing
the method.

7. The communications method of claim 1, wherein said
query request is a query for a product, service, activity or
activity partner.

8. The communications method of claim 1, wherein a sec-
ond query request is carried in at least one other transmission
segment of the second transmission block.

9. The communications method of claim 1, wherein the
determining if the detected query response is aresponse to the
transmitted query request comprises determining if the
detected query response includes information identifying the
detected query response as a response to the transmitted
query request.

10. A communications device comprising:

means for selecting a query in a first query request trans-

mission segment of a first transmission block out of a
plurality of query request transmission segments in the
first transmission block, the first query request transmis-
sion segment of the first transmission block mapped to a
plurality of query response transmission segments of a
second transmission block, each query response trans-
mission segment of the plurality of query response trans-
mission segments of the second transmission block
usable for responding to query requests transmitted in
the first query request transmission segment;

means for transmitting a query request in the selected first

query request transmission segment on a query channel
in a peer-to-peer system;

means for monitoring the plurality of transmission seg-

ments of the second transmission block to detect query
responses from at least one peer in the peer-to-peer
system, each transmission segment of the plurality of
transmission segments comprising one or more tone-
symbols, each tone-symbol an air link resource of one
tone for one transmission time interval;

means for determining, for each of the detected query

responses, if the detected query response is a response to
the transmitted query request; and

means for, responsive to determining at least one query

response of the detected query responses is a response to
the transmitted query request, updating query channel
information based upon the at least one query response.

11. The communications device of claim 10, further com-
prising:

means for determining whether to re-transmit the query

request based on a number of the detected query
responses that are responses to the transmitted query
request.
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12. The communications device of claim 11, further com-
prising:

means for determining whether to re-transmit the query

request based on query channel loading of the query
channel, said determining to re-transmit being more
probable when there is a first level of query channel
loading on the query channel than when there is a second
level of query channel loading on the query channel, the
second level of query channel loading indicating a
higher level of query channel loading than said first
level.

13. The communications device of claim 11, further com-
prising:

means for determining said number of the detected query

responses that are responses to the transmitted query
request.

14. The communications device of claim 10, further com-
prising:

means for determining, prior to transmitting the query

request, if transmission of the query request is autho-
rized based on query transmission statistics.

15. The communications device of claim 10, further com-
prising:

means for determining, prior to transmitting the query

request, if transmission of the query request is autho-
rized based on at least one of query channel loading
information associated with the query channel or a pri-
ority level corresponding to said device.

16. The communications device of claim 10, wherein a
second query request is carried in at least one other transmis-
sion segment of the second transmission block.

17. The communications device of claim 10, wherein the
means for determining if the detected query response is a
response to the transmitted query request is configured to
determine if the detected query response includes informa-
tion identifying the detected query response as a response to
the transmitted query request.

18. A computer program product for use in a communica-
tions device, comprising:

a non-transitory computer readable medium comprising:

code for causing at least one computer to select a first
query request transmission segment of a first trans-
mission block out of a plurality of query request trans-
mission segments in the first transmission block, and
select the first query transmission segment to decrease
a likelihood of a second device transmitting a query
request in the selected first query request transmission
segment, the first query request transmission segment
of'the first transmission block mapped to a plurality of
transmission segments of a second transmission
block, each transmission segment of the plurality of
transmission segments of the second transmission
block usable for responding to query requests trans-
mitted in the first query request transmission segment;

code for causing the at least one computer to transmit a
query request in the first query request transmission
segment in a peer-to-peer system;

code for causing the at least one computer to monitor the
plurality of transmission segments of the second
transmission block to detect query responses, each
transmission segment of the plurality of transmission
segments comprising one or more tone-symbols, each
tone-symbol an air link resource of one tone for one
transmission time interval;
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code for causing the at least one computer to determine,
for each of the detected query responses, if the
detected query response is a response to the transmit-
ted query request; and

code for causing the at least one computer to, responsive
to determining at least one query response of the
detected query responses is a response to the trans-
mitted query request, update query channel informa-
tion based upon the at least one query response.

19. The computer program product of claim 18, wherein
the non-transitory computer readable medium further com-
prises:

code for causing the at least one computer to determine

whether to re-transmit the query request based on the
updated query channel information, the updated query
channel information comprising a number of the
detected query responses that are responses to the trans-
mitted query request.

20. The computer program product of claim 18, wherein a
second query request is carried in at least one other transmis-
sion segment of the second transmission block.

21. The computer program product of claim 18, wherein
the code for causing the at least one computer to determine if
the detected query response is a response to the transmitted
query request causes the at least one computer to determine if
the detected query response includes information identifying
the detected query response as a response to the transmitted
query request.

22. A communications device comprising:

at least one processor; and

amemory coupled to said at least one processor, the at least

one processor configured to:

select a first transmission segment of a first transmission
block out of a plurality of transmission segments in
the first transmission block usable for transmitting
query requests, the selecting configured to decrease a
likelihood of a second device transmitting a query
request in the selected first transmission segment, the
first transmission segment of the first transmission
block mapped to a sub-set of transmission segments
out ofa plurality of transmission segments of'a second
transmission block, each transmission segment of the
sub-set of transmission segments of the second trans-
mission block usable for responding to query requests
transmitted in the first transmission segment;

transmit a query request in the first transmission seg-
ment;
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monitor the sub-set of transmission segments of the
second transmission block to detect query responses,
each transmission segment of the plurality of trans-
mission segments comprising one or more tone-sym-
bols, each tone-symbol an air link resource of one
tone for one transmission time interval;

for each of the detected query responses, determine if the
detected query response is a response to the transmit-
ted query request; and

responsive to determining at least one query response of
the detected query responses is a response to the trans-
mitted query request, update query channel informa-
tion based upon the at least one query response.

23. The communications device of claim 22, wherein said
at least one processor is further configured to:

determine whether to re-transmit the query request based

on a number of the detected query responses that are
responses to the transmitted query request.

24. The communications device of claim 23, wherein said
at least one processor is further configured to determine
whether to re-transmit the query request based on query chan-
nel loading of a query channel on which the query request was
transmitted, said determining to re-transmit being more prob-
able when there is a first level of query channel loading on the
query channel than when there is a second level of query
channel loading on the query channel, the second level of
query channel loading indicating a higher level of query chan-
nel loading than said first level.

25. The communications device of claim 23, wherein said
at least one processor is further configured to:

determine said number of the detected query responses that

are responses to the transmitted query request.

26. The communications device of claim 22, wherein said
at least one processor is further configured to determine ,
based on query transmission statistics, and prior to transmit-
ting the query request, if transmission of the query request is
authorized.

27. The communications device of claim 22, wherein a
second query request is carried in at least one other transmis-
sion segment of the second transmission block.

28. The communications device of claim 22, wherein the at
least one processor is further configured to determine if the
detected query response is a response to the transmitted query
request by determining if the detected query response
includes information identifying the detected query response
as a response to the transmitted query request.

#* #* #* #* #*



